DOCUMENT RESUME

~ ED 216 601 : HE 015 038 |
AUTHOR ., Campbell, William E.; Doan, Henry M.
TITLE Better Managerial Effectiveness Through .mproved

‘ Planning and Budgeting in the Academic Area. )
PUB DATE Mar 82 . :
NOTE 34p.; Paper presented at the Annual uoetin? of the
T American Educational Research Association (New York,
- . _ NY, March 19-23, 1982).

EDRS PRICE MFO1/PC02 Plus Postage. - _
DESCRIPTORS . *College Students; Credit Courses; *Credits:

*Enrollment Projections; *Faculty Workload; Higher
Education; *Models; Part Time Faculty; *Predictive

T _ Measurement -
IDENTIF IERS *Nontgomery College MD
A model and implementation process is presented for -

; projecting studeant headcount and credit hour and contact hour

~‘sarollmeat for each academic area and all areas aggregated by
semester -and £isC¥: year for each campus of Moatgomery College,
Maryland. The projection model is suggested as a managerial tool to
assist the college’'s managemeat -to monitor enrollments to meet its
earollment projcétious,.gcnarate forecast revenus, and®expend only

- budgeted fuads, while asmnoying few students because of class
cancellations. While one part of the projection deals with student
headcount, total credit hour enrollment, and credit hour enrollment
in different academic arcas, the second part brcjgctl faculty ’
instructional equiy..spt semester hour (ESH) or workload and faculty
average E3H, the number- of course sections, and iastructional ESH to
be taught by part-time faculty members. Student headcouat enrollment
is projected as resultiag from yield rates from various populations
from which the college student is drawn. Total credit hour enrollment
i from the relaticaship previously established between
headcouat and total credit hour-.enrcllments, and that between )
headcouats and student average load. Credit hopr enrollment in each
academic area is projected from the past trend using regression or
moving average, and adjusted after consultation with academic deans
and their staffs to incorporate aew dovalcp-nngs to improve the
accuracy of the model. Credit hour enrollment for each academic areva
and ‘all areas combined has been projected for two years. and the
results to date are encouraging. The second part of the model is
still in development. (SW) ’

\

RRRRRRRARR A AR AR R AR RN AR R AR AR R RRAAR R AR RN R R R RAR RN AR ERARARRARRARRNRARNNRRARRRR

* Reproductions supplied by EDRS are the best that can be made *
®

from the original document. *
QQQQQ’QQQQtQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ’QQQQQQQQQ

Q




o8y

§

By

Montgomery College
Rockville, MD 20850

. "PERMISSION TO REPRODUCE THIS
¢ MKERquusaEE!GRMWanv

-——-_‘éﬁt!::i_;___.
TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)."

March 19 - 23, 1982

OLS OY

HE
&

}

BETTER MANAGERIAL EFFECTIVENESS THROUGH IMPROVED .
PLANNING AND BUDGETING IN THE ACADEMIC AREA

. -

William E. Campbell - Henry M. Doan, Ph. D.

U.S. DEPARTASENT OF EDUCATION
MNATIONAL INSTITUTE OF EDUCATION
EDUCATIONAL RESOURCES INFORMATION
/ CENTER {ERIC)

T This documert hes been reproduced se
recered from the person or orgenaation
ongINeting it
Mmovchmguhlnboenmmwovo
reproducthon queity

@ Pomts of view or opswons stated i thws docu

ment do not necessanty represent officiel NIE

Poston or policy

Paper Presented at the 1982 Annual Conference of the American
Educational Research Association (AERA), New York City




. [
L 4

’ 2TER MARAGERIAL EFFECTIVENESS THROUGH IMPROVED -
. PLANNING AND BUDGETIRG IN THE ACADEMIC AREA -

.

INTRODUCTION
Higher education in the United ‘States is going through a period of change due
to'econonic. financial, and social developments begun dqting-thé 1960's and
1970's in the country. These developmentd, particularly the.aecline in the
number o(‘traditional college-;ge students ;nd inflation have reduced real
income, increased operating costs, generated a demand for greater accounta-
bility, and diminished the full-time stude;t population in ptacticglly all
céllé;el and universities in the nation. Added to this picture is increased
co%ruletifn, a product of business marketing, n;w ptevalent'in_e;etf single
aspect of our consuming economy. Higher education has to address incteaa%ng

-

educational "consumer satisfaction” as a result of this rise in consumerism.

Faced with these changes, colleges and universities must manage their 1 3ti-
tutions in ways that achieve optimum efficiency and productivity. Ome manner

in uﬁich they can do this in the academic area is to design a budget and

H
i

cortélponding course schedule that will enable them to meet realistic enroll-
r'd

ment objectives while having to ‘cancel only a few course sections. Provided

~

that its objectives are realistically, hierarchically, and quantitatively
L

set, such.a process enables an institution to meet its enrollment projec-
tiqml, generate its forecasted revenues which are generally largely based on
student ent&llment such as tuition, fees, and state aid, and expend'ogly
budgeted funds, while annoying few students because a class has been
ca;celed. This frocess requires the continual monitoring of student
ensollments, so that budgeting\and scheduling decisioﬁe can be made as qatl;

as possible prior to and during the registration process. These staciﬂents
! /

are based on the assump;ion that an institution has a recruitment and

_retention program that works in tandem with its, enrollment projections.
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STATEMENT OF THE PROBLEM

Like most four-year célleges and universities, community colleges in the
country also are expetien;ing difficulties in increased .accountability,

\ - . ' *
consumerism, restricted financial resources, increased costs, and possibly
stabilized ottdeclining enrollments. Even if enrollments are incteasing,
community colleges still must face the other problems. Thus, colleges
must manage their institutions in ways that achieve optimum efficiency and
productivity. Although student enrollments in community colleges in the
past two years generally increased 6.2 percent in Fall 1980 over Fall
1979, and 3.2 percent in Fall }981 over Fall 1980 (The -Chronicle of Higher
Bducation, Nov. 10, 1980 and Nov. 4, 1981), this increase may not last
fotqyer; Colleges must design budgets and course schedules that will
enable them to meet their student entollmént objectives while -having to -
cancel cnly a few course sections .to genérate forecasted revenues.
The projection of student and credit hpgt enrollments have, thefefore,
become a manageriai fool, a basis on which a college can build ng strategic
management and ma;keting plans for its survival and, hcpefully, its develop-
ment. Such ptojection; will enable thém to look at academic areas in shich
enrollments are growing, stabilizing, or sharply declining, to revise their
curricula and course offerings, and to plan ahead for development or
curtailment to meet "consumer's" needs and to attract target markets. When
catéfully and r. ‘listically done, enrollment projections will'enable
management to meet projections, to generate forecasted revenues,
particularly, those based entirely on enrollment, and to expend only budgeted
funds. Too, the proc;ss helps create "corsumer" satisfaction because fewer

courses will be canceled, if enrollments are monitored continuously so that

budgeting and scheduling decisions can Le made as soon as possible prior to

a

- o«
and during the registration process.

-
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This managerial tool, thus, requires a detailed and well thought-out plan
to project n;t only student headcount and credit hour enrollments for the
entire college, but also to project for each' academic area, credit and
contact hour enrollmentg, student-faculty ratio, faculty instru;tional

- work :load, the number of course sections, and work load to be carried by
part-tize faculty members per semester and for each campus. Obviously,

when the projections are done at this finite level, they run more risks of
Iacking precision and accuracy, particularly when one cell has an insuffi-
cient entry. For this reason, it is ve?y important that insights from those
who deal with scheduling and budgeting at the campus level; i.e., campus

academic deans and, ideally, department chairs, be integrated in the process

of Qaking the projections. \ ~

This paper presents a model and implementation process for projecting
student headcount and credit hour enrollments by semester and fiscal vear,
and for projecting credit and contact hour enrollment for each academic
area and all areas aggregated by semester and fiscal yea£, for each campus
of Montgomery College, a large community college in the Washington, D.C.,
metropolitan area. Historical and projected data are aggregated for the
College. - - ‘

~

Student headcount and credit hour enrollments have been projected for a

. i . -

number of years, and credit hour enrollment for each academic virea and all
areas combined has been projected for two years now. The results to date

are encouraging. .
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The paper alsc will discuss the éurrent expansion of the model to project-

the followiug for each academic area by iem;ltet and by fiscal year for

Montgomery College and its campuses:

o Faculty work load or instructional ESH, as it:is
called at this College.

o Faculty average instructional ESH

o Number of course sections, and

o Instructional ESH to be taught by part-time

' faculty members

However, this paper is a report on a hands-on exercise, rather than a

theoretical positi®n discussion.
! P
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ENROLLMENT PROJECTION

\

This part of the paper will present a brief review of the backggound of the v

[ 4
Colleges, the enrollment projection model, and its current expansion,

A BRIEF REVIEW OF THE BACKGROUND OF THE COLLEGE

Montgomery College was established as a junior college in the

Washington D.C., metropolitan area in 1946, as a "post-high school division

" of the Montgomery County Public Schools”. It had two main programs of

instruction: tranlfe% and career, tgen called terminal (Fox, 1970). From

ite first ,ite in a hf;h--chool, vith the first enrollment of 186 students,

the College-has ev..ved #nd become now a multi-campus community college -
with an enroll;ent of 18,753 credit students and 151,271 credit hours in

the fall semester of 19%}. Students' curricula of study currently consis: -

of transfer programs, gegeral education, and career.programl.‘ The students

of the College are enrolled in more than 60 different academic areas, or

dilcipligel, as they are referred to by College officials.

Managing an institution of this size with its multi-campus complex nature,
requires careful planning and budgeting. Ho}eover, with all col..ges
facing the posgibility of stabilized or declining enrollments, an

enroliment projecfion model will be invaluable to the .management of the

College.




THE ENROLLMENT PROJECTION MODEL

In 1974, the College developed'and implemented -a statistical enrollment
projection mocdel. This model provided single figure best estimates of
predicted enrollments for each of a number of enrollment segments (campus,:
semesters, etc.) for & ten year period. Since 1974, the model has been
refined and modified as need has afilen. This single figure enrollment
e-t{late model was a useful planning tgol for the College during a period
of growth and expansion. In recent years, however, enrollment growth has

slowed, budgets have become tighter, and as a result, a necessity for more
controlled ataffi;; and budgeting has emerged. ‘Theue changes suggested

the need for reevaluation of the enrollment projection methodology to allow
the College to plan for possible ranges of enrollment. Enrollment planning
nov had to provide answers to questions such as these: What is the lowest
enrollment that the College might reasonably expect in a given year? What is
the highest? What is the best estimate of potential enrollment? What are

the assumptions that must be met to achieve these base, middle, and high

estimates?

Everyone knows that it is impossible to predict the future with cogplete
certainty. In the }eari of enrollment growth, if .he College achieved an
enrollment that was three or four percent over or under projections, the
effects were not severe, since there was always some growth to support the
College's budget. At the current time, however, when enrollment growth is
less certain ;nd resources are not as readily available, the effects of

enrollment shortfalls or overages cad be devastating, especially if they

have not been considered in the planning and budgeting process.
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Beginning with éhe fiscal year 1980 projections, the College developed

ptoj;ctiono vhich provide ranges of possible enrollments; i.e., high,
middle, and base levels of projection, tather‘than single projection
figures. This approseh has proved to be more practical than the approach
which had been used b; the College previously. The projection series are
reviewed by appropriate College personnel, including the chancellors,
academic deans, and deans of students. A decision is resched by these

individuales end the College research staff concerning the projection series

-

vhich is most appropriate for use in planning & campus' future enroilment.

In arriving at the decision of which earollment series to be adopted for each
'

campus, a number of factors have been taken into consideration. These

factors are: 1) increased or decreased actual enrollment over the most recent

ye;tl; 2) that th;\iéagan ad .inistration's budget cuts approved for the next
several fiscal years, which will supposedly reduce the amount of fedetally
insured loans and other finagcial aid to uuiversity and college students
thraughoyt the nation; conoequently,‘uhould have a positive impact, on
student enrollment at the College, and 3} one of the three campuses has
planned to add a summer session starting in fiscal year 1983, and one other
campus has planned to expand ito’aummer sessione. It is possible for one
campus to believe that the base series projection is most approPriafe for it,
one campus the middle series projection, and one campus the high series
projection. As an example, it has been projected that College student
enrollment in fiscal year 1983 will exceed actual enrollment iq\fiscal year

1982 by 6.1 percent.

A. Student Headcount Enrollment Projection

There are two principal projection techniques which are applied within

the frasmework to project the number of students: a2 mathematical tech:.ique

x N




(curve fitting) and a statistical technique {yield from population compo-
uentc),_each will be discussed in detail in the remainder of this section.

Method I - Curve Pittiqg

The theoreticel assumption underlying projection by curve fitting is that
enrollment growth during a specified period can be described by some type
of methematical function and that enrollment growth will continue in the
future to follow the path it has followed in the paat.- Three separate
types of curves, one of them linear and two 5f them nonlinear, have bren
evaluated for effectiveness in describing the growth of headcount
enrollment at the College. These curves, including the one deewmed most
appropriate, will be discussed more fully Selow.

<y
Method II - Yield from Population Couponénte

]
The College student body is made up of components with varying defrees of
. )

importance for the total enrollment. The main components comprise the
following: new entrants who are recent high school graduates of

Montgomery County schools; returning students from previous semesters; new
adult residents from Montgomery County; .residents of other counties; and
non- residents of Maryland. The’College has historical and projected data
cvaiiable concerning thg size of the populations from which these
components are drawn and trend da;a for yiéld rates for enrollment at the
College from these popalation segments. Projections for each component can
be made by applying projected yield coefficiepts/ to projected population

statistics. Overall enrollment for a given year is then projected as the

sum of the projected components for that year.




Comparison of Two Projection Methods

The relstionship between these two projection types deserves gome
consideration. 'Curve fitting of the type we have described above has time
as “he indcpendént'vlriafle and 1s based upon the assumption that the curve
vhich has wost closely approximated growth in the past will be that which
most closely approxim;tcs growth in the future. It should readily be
apparent that this is not alwavs a good assumption, since it fails to
consider~such information as unusual growth paécerns in certain elements of
the population. fhe component m2thod, on the other hand, allows us to
svoid the‘:oe of time as an’independen( variable and to use, instead,
independently projected ‘values of population components and vield rates.
The reliability of the projection series is then greatly increased because
it takes in;o account population characteristics and their changes. It
also is improved because 1t is based upon several independent va;xables

vhose probable errors may be expected tc cancel each other qut to some

extent.

Given that the components method is the more reliable and defensible of the

.
’

two approaches, why bother £o include the curve fitting method as part of
the framework? The curve fittine method is used as a means of validation
of the projections obtained through the components wethod. Should a
substantial discreé;ncy be found in the projections obtained through these

two methode, it can be taken &8 indicating a need for additicna! clos-

, ) \
examination of the assumptions upon which the components method {s based.




Applicatior of the Projection

L)

Treands in the College Headcount Enrollment Since 1955 and Curve Fitting

Headcount enrollment by year at the Collegg{iz displayed in Figure A.
Although s straight line can be reliably fitted to these data, it is clear
.fro- observation that the dsta exhibit a s\gn;fxcant deviaticn from
linearity. Another g;%e of curve that }an be fitted to the data is an
_exponential curve. vhich also yields ¢ highly reliable fic. However, such

8 curve yields unressonable projections of enrollment in the long ryn

(e.g., 100,000 students in 1988).
-Figure A About Here-

Furthft examination of the enrollment dfatributzon reveals a slowdown in
enrollarent grouth‘starcing in i976 or 1975. The form of curve which this
pattern suggests is logiaiic or “SJ shaped. A fitted logistic curve wit:
sn upper limit of 23.000.otbdents, which 18 approached in 1990, yields a
nearly perfect fit to the data fFigure B). The serlection of 23,000 as a
\
theoretica! upper lamit for the Ccllege headcount enrollments 18 based upon
projection considerations of meximum uti1l1zation of current ane gro)ectec
College facilities. The high correlation coefficient suggests that 23,000

ie an appropriate limit for the logistic curve

~Figure B About Here-

</ 10 12 .
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Thus, while any of the three mathematical models could provide reasonab}e
accuracy of projection for the next one to three years, the logistic model
apéearh to have the best potential for being an accurate predictor of -
enrollment in the more distant future. The model projects a fall 1982 =

enrollment of 19,800. This figure is similar to the one obtained for the

high series through the components.

Projections from Population Components

This aspect of the enrollment projection framework is based upon adaptation
of ,the previous College enrollment projection model. This allows for the
calculation of enrollment ranges. The actual method of projection involves

combining for each segment of the student body:. (1) external information

- on the size of that segment; with (2) past College experience with that

segment. This historical information is then tempered with consideration

-of reasonable expegtations for the future. It is these expectationg\g;
~»

PRI " . - .
assumptions about the future that are varied to derive the possible ranges
. .
of enrollment.

*

The segments of total enrollment that are projected separately and the

sources of external data for each segment are listed as follows:

/




Segment s -

Righ schopl graduates,
early placements and delayed

entry students

State residents

-

Non-state residents

Gaaad

Returning students from
past semesters and re-

enrollees e

New older Cpunty residents
» o

including post graduates,

these over 60 years old,

and transfer students
| 3

Of f-campus credit enroll-

Data Source . "

N
\
!

County Public Schools, prajections

-

of enrollment in twelfth grade.

-~ -

i

State Department of Planning,
projection of enrollment in twvelfth
grade in neighboring counties
Related to the size of the College
and the extensiveness of its.

programs

Retention rates of returning

students from past semesters and

re-enrollees. .

!

County Pianning Board, ;roﬁection of
population between 20 and 55 years of
age; the College's past enrollment
rates of transfer students, post-
graduates, and those over 60 years of

’

Projected employer training program

needs.

14
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" In the high school segnént of fhe enrollment projection model, each

category "depends in one way or apother’on the number of griduazes from the

high schools in the County. The principal categories considered are: - : v
(1) those students entering the College immediately after graduation from a

public high school; excluding those g;aduateo who participated in pyior

years in early placement programs, and who are included in the returning

student category;\'(Z) those students who enter tﬁe College after some

years of énploime;t, military service, travel, etc.;‘ (3) those private and

paf&chigl'ﬁigh schocl graduates entering the College, and (4) early ]
place-ent‘studenta-thoae who enroll at theQCollege while still in high
school. A change i; Ebe number of students in an§ one of these categories
has & direct effect on the size of the segment and is reflected in the
total enrollment of the College. Projections of these categories are based

on the projections of twelfth graders developed by the Montgomery County

Public Schools.

The most reliable base found for making projections of the out-of-county

resident segment has been the projections of twelfth grade enrollment in
the public high schools in each ;f the neighboring counties. These
projections are published by the State Department of Planning. The College
expects the enrollment rate for this segment to increase duéing the next

three years and then level off due to a lack of growth in the high schools

in these counties. C

Out-of-state enrollment has two principal sources - District of Columbia
residents and a;iens holding student visas, although some students do come
from other areas. Of the two sources, the aliens holding students visas

constitute the larger number.

¢

, 13 15
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.Ihe‘;eg-ent of the total Coilege enrollment which consists of students

continuing from the previous year is dependent upon the retention rate
in¢luding the number of’re~enrollees from previous years. Students tend to
take longer than two years to compiete their programs. For example, 9
percent of the students who entered thelCollege in the fall of 1970 were
}till ;nrolled during the fall of 1973, while 1l percent of the stuéents
who enrolled in the fall of 1971 were still enrolied during the fall of
1974, avd over 10 percent of the students who entered in fall 1972 were
still attending the College in the fai? of 1975. The current retention
rate from spring to fall is approximately 55 percent. It is sxpected to

increase by 2 percent during the next five years.

The number of students in the category of older county residents has in-

-
- -

gyeased rapidly at the College. This enrollment pattern is the result of
many factors - citizens returning to college in order to -complete their edu-
xca:ion; those beginning their college career but at a cautious pace; as well
_ as those individuals attzading for self-irrrovement, preparation in a special
job-related skill, or job upgrading, to name a few reasons for attendance.
The most reliable reference point for predicting the number of students in
this segment has proved %o be total countv population in the 20-55 year old _
age group. The latest available population projections for the County that f
were.developed by the County Planning Boar?, show the expected 1984 pcpula-:l

tion to be 626,500 while their 1973 projection extended to 1984 was 763,73?.

There are two forces worxing in opposite cirections which are affecting
enrollment in this segment. More citizens are taking advantage of the

educaticnal programs of the College. At tne same time, the total number of

pPersons expected to live in the County has been reduced considerably from

14 16
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. previous projections, thus reducipg the size of the pctential. ool of

prospective students over the pext five years. The projections are based .on

the alo&nption that the rate "t which older students enroll will continue to

& v

t.
increase bver the next five years. This rate increase will tend to offset

the reduced growth rate which would otherwise result from the new and lower
population pyojections made by the County Planning Board.
Rather than the rapid enrollment growth of the seventies continuing, a more )
moderate increase slightly greater than the growth rate of the county
population is foreseen as reasonable for the next five years. This growth

. ~

is dependent on continuation of the proven determination of the College in

t .
1

developing programs and' services to meet community educational needs.

Headcount enrollments are projected for the total College for the fall

semésters, then projected out to the spring and summer semesters; then, they

are broken down to the campus level.

B. Student Credit Hcur Enrollment Projection

A relationship has been establisped between student headcount and credit
hour enrcllments over the years. The correlation between the two has been
mostly positive, i.e., as headcount enrollment increases, so does credit
hour enrollment, excebt in 1978, credit hour enrollment decreasedi by 2,762
hours from the previous year. However, when taking student average load
into consideration, a different pict;re appears. As headcount'enrollment-
increases, student average load decreases. One way to prgject credit hour
enrollment is by using linear regression directly from student headcount ,

and then multiplying the results by the number of students projected

earlier. Table 1 and 2 illustrate this.

-Tables 1 and 2 About Here-

15 17 .,
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"' Credit hour enrollment is actually-a function of both student headcount

enrollment and student average load. However, when comparing the results,
(a) and (b), of the two separate projections presented in Tables 1 and 2, a

discrepancy of 1,712 credit hours is found. This difference is due to the

- fact that student average load keeps decreasing and is negatively correlated

wvith headcount enrollment. By the same token, credit hour enrollment is
positively correlated with headcount enrollment and, consequently, it
increases as hsfdcount enrollment does. All factors considered, the average

of the results of the ‘two projection methods seems to be closer to reality

than either of ,the two projections.

€
\

\

The results of both headcount and credit hour enrollments then are divided
among the campuses using the percentages based on the historial relationship

between the campuses' enrollment patterns and the College's available

facilities, planf&d curriculum changes, and recruitment and retention plans.

At thi; stage, the College's central administrative personnel such ac the
Academic Vice-President and campus personnel such as chancellors and their
academic deans and deans of students, are involved in the projection process.
In this process, insights, suggéstions, and recommendations from these people
are taken into consideration, and one of the levels of projection, i.e.,
high, middle and base, is decided upon, for each of the campuses for eadh

semester and fiscal year..

C. Discipline Credit Hour Projection

After a level of projection has been developed, and a projection has been

\ 4greed upon, credit hour projections for each academic area .(discipline)

take place. This projection activity is done on the campus level for each

semester and for fiscal year for two years into the future, and then
\

aggregafed for the College.




oﬂiétOticll data of credit hour enrollment inm each area for the past five

years is dealt with in ratio terms since actual figures cannot be compared

bacause total credit hour enrollments vary over the years.

The ratios of each area are scrutinized to depict a trend. If a trend,
. \
either positive or negative, i? revealed, linear regression is applied to
\ . a

Project the future credit hour ‘enroliment for the related area. If the
l .

ratios of an area fluctuate ovei the years and, consequently, no trend is N
depicted, m?zing average is used in the projection for that one area.

. \
After the projected ratios are generated, they go through an adjustment \\\
process. Ir gpis process, a total ratio of 1.0000 is‘used to force adjust-
ment on this ratio of all areas in the projection. Then,.the total credit '
hours projected earlier for the campus for the semeter are multiplied by the
ratio for each area to derive credit hours for an area.
At this point, it is impetativg that campus personnel such as deans and
their associates, and, preferably, department chairs, be involved in the pro-
jection process. These people are directly involved in the recruiting,
budgeting, and acheduling processes at the campus level. Th?y have insights.

]

on new developments and/or curtailments in certain acasfmic areas,

\
\

L

There are other important reasons for the'lnvolvepent\of\these people at this
level. For ;reas in which a decline or ;rowth has been established, the
linear formulae used would call for an allocation of resources that may dis-~
tort reality. A case in point is growth in an area such as computer

science. As a result of linear regression, this discipline would require an

allocation of resources so substantial that it would be impossible to serve

17
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this enrollment in terws of facilities, faculty, equipment, and supplies. At

th; same time, it would decrease available funds and faéilities for other
areas, which could cause enrollment to decline where it chould not or decline
nore th,n necessary yhere it is going to decr~ease. As a result of the
project:;nl, these areas begin a "negotiation.process" where the needs of the
areas and constraints in college and campus resources can be more closely
examined (Wieler, 1980). It is campus personnel who can make such decisions
as putting a cap on the growth in a particular area, or allocating more
resources to try to attract more enrollment in an area with declining
enrollment. These individuals are in the position of providing irsights which
will help make the projection closer to reality than otherwise would be the
case. Thel; indivi@uals also are in a better position than anyone else to find
trade-offs for areas which, in their judgment, are in excess of, or below

projected credit hours.

This process strengthens the model becausg'input from people who de?l hith
reality certainly compensate for and correct any deficiencies the linear
regression method may have in over inflating or curtailing credit hours in the
areas where a trend, whether negdtive or positive, has been established. Any
adjustment to these projected d;ta also reflects consideratién for current
facility an resource constraints under which actual enrollment in a given
area, semester or fiscal year operates. Table 3 illustrates results of the
credit hout\projection for a number of areas before and- after adjustment by

1/

campus personnel, with facility and resource constraints taken into.account.
~Table 3 About Here-

When this stage is completed, contact hours for each academic area are

projected based on past relationship between credit and contact hours. This
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relationship is mostly one—to-one; except for areas in which laboratory work
is involved. The projection of contact hours supports the facilitics

utilization planning and management efforts of the college.

D. Evaluation of the Existing Model

The student headcount and credit hour enrollment projection has been done for
a number of years at this institution, and the teouits to-date are very en-
couraging. The College has been able to meet and, as in the case of the last
three fiscal years, exceed projections in both student headcount and credit
hour enrollments. Table 4 presents the percentages of enrollments realized
over projetted enrollments by semester. In each .case wltere the Colleée
exceeded projections, the middle series ﬁtojection had beén selected. If the
high series projection had been selected, actual enrollment may have more

closely approximated it.

~Table 4 About Here-

The success of the model is attributed to a number of faétots. First of all,
the bases on whieh the model aao’built remain valid; i.e., that yield rates
from various segments that make up the student body will constantly grow until
they ;eak in 1984. Also, the projection is used as a guideline for budgeting,
scheduling, and, espeéially recruiting and retention efforts of the College.
In other words, it is used as a tool for controlling enrollment, which is
grovwth at this point in time with facilities and resource constraints being
factors of it. When efforts of the institution are geared toward achieving a
specific objective at a specific period of time, the objective has a high -
probability of being met. Moreover, the involvement of the College and campus

personnel in the discussion of the feasibility of the projection, in adjusting

it to make it as realistic as possible, plays a crucial role in the success of

~the model.




To facilitate the user in the process of implementing the model, the part
that is automated has been expanded greatly, using the FORTRAN gcomputer
programming language. This process decreases considerzbly che degree of

" ‘manual work which would-have to be put incto the yearly construction and
updating of the model. The projection model for academic areas has been in
its inpleyentation stage for two years, and its results also are encouraging.
The projections have been met fairly consistently for the same reasons stated
above. The model will eventually allow Col:iege personnel other tha?
researchers to log in their reaction to a projectior for discussion purposes
At the level of academic arcas, insights from academic people are evea more
important to the model. As stated earlier, linear regression formulae way

result in a projection with a large discrepancy from reality in a number of

areas. Academic people may suggest adjustment to the projectionsg in these

areas in light of their insights, facilities, and resource constraints.

E. The Expansion of The Model

The model is being expanded to project faculty instructional work load or
equivalent semester hours (ESH) as it ie called at Montgomery College and
average instructional ESH, the rumber of sectivas in each academic area, and

number of instructional ESH to be taugh® by part~time faculty members.

Faculty instructional ESH i3 defined as the result of credit hours in zn
academic area divided by the student-faculty ratio in the same area. From
the credit hours projected earlier for each academic area, instructional ESH
will be projected, using a student-faculty ratio, decided upon and provided
by the College's central management, after consulti@g with campus academic
people. This projection also will be done by semester and fiscal year for

each campus, and aggregated for the College.




Raculty average instructional ESH will be p;;jected in two separate steps (1)
from the hiscorical data, for historical faculty average ESH, as a product of
instructional ESH in each academic area divided by the number of sections in
the same area, and (2) from a regression between instructional ESH in each
academic area and its corresponding faculty average ESH. Here, the
assumption under which the regression is made is that a relationship betweeen
instructional ESH in each academic area and faculty average ESH holds true
over a number of years. The projection also will be'done by semester apd

fiscal year for each campus, then aggregated for the Coiiege.

The number of course sections in each academic area is defined as the result
of the projected instructional ESH divided by the projected faculty average
ESE. It is, thus, a 3imple projection, and done by semester and fiscal year |

for each campus, then aggregated for tie College.

The number of instructional ESH to be taught” by part-time faculty members is
the number of outstanding instructional ESH not covered by full-time faculty.
B;ch full-time member of the faculty is required to teach a certain number of
ESH per semester. Tberefore, this projection is simply to find the number of
outstanding instructional ESH after full-time faculty have exhausted their
required teaching load. This projection will be done on two levels: aggre-

gated campus and for each academic area, both by semester and fiscal year.

The expansion of the model should be helpful for the college management,
particularly for academic deans and chairs, who are dealing primarily with
scheduling and hiring part-time faculty}members. It will enable them to
determine the number of sections needed to meet enrollment projections and
the numher of part-time faculty to hire to achieve a set student: faculty

ratio and to expend within the budget for a subject area.
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DISCUSSION

In these turbulent times, what will happen to enrollment and budgets may be
irregular to and non-linear with wvhat has happened in the past.
Fortunately, the underlying causes of turbulence can be analyzed and
predicted (Drucker, 1980), and ;eople can still develop ntrctegiel:for the
‘management of‘th;ir inptitutioéu }n the future. Nevertheless, how far in -
the future can these strategies be developed, for planners have tc keep in
mind' that the longer the farecasting interval, the more tenuous the forecast
bo;o-el.(lot ar, 1980). ’

The proj?c:ion wogel presented-in this paper is a manfgerial tool, a part of
the strategies for the management of this institution in these t;rbulqnt
times. It takes into consideration and puts heavy emphasis on the changes
in the structure and dynamics of the populations from which the college’
student is drawn. Population is, ;erhapl. the most important factor which,
wvhen going through changes, is the cause of turbulence, and which also can
be managed, even in turbulent gimel, as Drucker says. The population -
segments on which this p;o}%ction was based has the projections of county
population and tvelfth-g;;aero as the primary bases. These population
projections are reliable in that th;ir estimated figures for 1980 are very
close to the actual 1980 population count released by the U. S. Bureav of
the Census and the Montgomery County Public School's actual earo!lment.
These population projections also are revised almost yearly to reflect any
changes in the structure and dynamics of the county population. Likewise,

the coefficients in the College's projection model are revised yearly to be

sensible ancu 4lept to any changes in these segments.
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The limitations of the model exist, however, in its reliance on ljnear

regression, and, in some ﬁart. in its use of time as an independent
varisble. A model that relizs on linear regression and that treats time as
an independent variable asaumes that the past trend will continue 1n the
future. In these changing times, such an-assumption is no longer valid
because there may not be a high degree o}>con:inuity of yesterday t;ends.

However, this shortcoming of the present uédel‘}u compensated for by a

aumber of factors which were accounted for when the model was built.

Pirst of all, the projection is done on three different levels: high,

middle, "and ‘low. The management, thus, has three alternatives, each with a
set of assumptions from which to select the one that Dest fits a.minaéeable
N level of growth. In selecting a level of grovth,'raaources and facilities
considerations must be ammong the factors leading to such a decision. Addi-
. tionally, the involvement of academic people in discussing the trends that
bave developed in different academic areas, is important. These pecple
contribute to :he planned level.of enroliment of the institution. Because
of their daily contact with the academic world, they hav:\xnlightl in ;ctull
growth and decline in varicus areas. Therefore, they can give valuable
“suggestions for the adjustment of the projected figures to reflect perceived
reality. Au.brucker says, & tiwe of turbulence also offers great
opportunities for those who can understand and exploit “new realities”. The
academic people, both faculty and administrators, are those who have an

understanding for, and who can exploit new directions of growth in a certain

number of academic areas. Their insights are incorporated in this

projection.
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+Moreover, concerned about the uncertainty of the future, and knowing that as

the length of the fi;'ecaut period increases, the chanceyfor the assumpticns
vy

to hold true decreases. Thus, the MMre finite projections ‘for subject areas

are done for only two vears in the future. Algo, thoszggki'.zon \s revised

annually once the new academi. year “egins. ©

, \' -

4

Pinally, the aggregate student headcount and credit hour pqojeétiann are
used to formulate College plans and budgets, but the dilclbliég‘pqejed&}gis

ate used more as » guideline for the purposes of lchequlipg and recnd&tlcg‘

t

—

faculty within the constraints of available resources and facilities. All

* »

. . . 1
of the projections are vieved as forecastg, not.the sbsoluge truth. They~ ~.
!
help to indicate to management areas in which the institution lhould‘pian
for or limit growth, or plan for decreasing enrollment, provided: the

assumptions on which they are built hold true.
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. SUMMARY AND CONCLUSION

In these times of changes, with demand for increased accountability,
’con-u-eriam. restricted financial resources, increasing costs, and possibly
stabilized or dec{ining eﬁrollments, colleges need a managerial tool to help
them to design an operating budget, plan facilities, hire personnel, and develop
a corresponding course schedule that will enable them to meet their enrollment

objectives while having to cancel few course sections.
b}

Hontgoﬁgry'College's projection model is suggested as a managerial tool to
assist the College's management to monitot enrollients to meet its enrollment
projections, generate forecasted revenue and expend only budgeted funds, while

annoying few students because of class cancellations.

The projection is iz two parts. One part deals with student headcount, total
credit hour enrollment and credit hour enrollment in different academic areas.
The other part is an expansion of the present model to project faculty
instructional ESH or work load and faculty average ESH;‘the number of course

sections, and instructional ESH to ‘be taught by part-time faculty members.

Student ‘headcount enrollment ig projected as resulting from yield rates from
various po;ulations from which the college student is drawn. Total credit hour
enrollment is regressed from the relationship previously established between
headcount and total credit hour enrollments, and tha* between headcounts and
student average load. Credit enrollment in each academic area is projected from
the past trend dsing regression or moving average, and adjusted after consulta-
tion with academic deans and their staffs to incorporate new developments to

*
improve the accuracy of the model. The same method is being used in the

expansion of the model.
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The results of the projection are aggregated for each campus and the total
colleée by semester and fiscal year. The first part of the model has been used
for two academic years géth the paxt of it related to headcount and total credit
hours having been tested for a number of years. Results to date have been found
to be very encouraging with the totalrpeadcounF and credit hour projections
bging met consist;;tly, and projection by gcadeuic areas being reasonfbly close
to actual enrollments. The seconJ part of the model is still in development;
thus, it has yet to be tested for validity and reliability. At this -o-ent, the
college is considering developing or purchasing a thxrd model which w111 assist
atademic administrators to determine the effect of adding or canceling a course
section during the hectic days of regist;ation. It will determine a new

student:faculty ratio, project campus credit hours, changes to revenue, and

changes to costs.

This managerial tool has helped this institution to ;chieve its‘enrollmént
objectives, to generate forecasted revené; from tuition, fees, and state aid,
and ﬁB reduce class cancellations, ever since it went into operation. Other
institutions with characteristics ;imilar to this one should be able to benefit
from the model to improve the planning of their.strategies for syrvival in'thgae

changing times.
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Table 1

Linear Regression of Credit hour Enrollment
Directly from Headcount Enrollment

Credit Hour
Enrollment

125,860
131,739
128,977
136,090

. 141,614

145,558(a)*

Linear Regression of Student Average Credit

from Headcount Enrollment

Headcount
. Year Enrollment
1 13,256
2 14,408
3 14,550
4 15,570
5 16,788
6% 17,715%
aTable 2
Headcount
Year Earollment(1l)
1 13,256
2 ' ~14,408
3 14,550
4 15,570
5 16,788
6% 17,715*

Student
Averagze
Load (2)

Credit Hour
Enrol lment
(3 = 1x2)

9.49
9.14
8.86
8.74

8.44

8.12*

143,846 (b)*
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Table 3

Examples of Credit Hour Enrol lment Projections
in a Number of Areas Before and After
Adjustment by Campus Personnel

Academic Areas

Accoﬁnting
Art
Chemistry
English

Management

Projected Enrollment

(Before Adjustment)

Projected Enrollment
(After Adjustment)

Year

3200
4800
2647

11450
4020

104550

1

Year 2 Year 1 Year 2
3203 3200 3203
4800 4700 4700
2672 2700 ' 2700

11730 11500 11675
4038 3997 4008 -

105165 104550 105165
= A

N .




;:’ Table 4
- P.ércentageo of Enrollments Realized
Over Projected Enrollment
- Fiscal Year 1982 1981 1980
Spring Headcount 1002 1022 1012
Credit 1002 1002 1012
Fall Beadcount 1022 1052 1022
Credit 1022 1032 1002
Summer " Headcount 1062 1062 1032
Credit ' ° 1112 1062 1012
.
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